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Synopsis
Gene therapy is a promising approach for the treatment of both genetic as well as acquired
diseases such as, cancer and chronic viral infections. It refers to the insertion of foreign
genes into our body cells with the intention of providing a therapeutic benefit. The sole aim
of gene therapy is to eradicate the cause rather than the symptoms of a disease. Recent
completion of the working draft of human genome has unquestionably strengthened the
possibility of using gene medicines to combat myriads of diseases. However, efficient
delivery and expression of genes into body cells (a process biologist's call "transfection") is
easier said than done. This is because, DNA, being a poly-anionic macromolecule, can not
be spontaneously incorporated into body cells as the biological cell surface is also
negatively charged. It needs a carrier to bring it into the desired cells in a patient's body.
Hence the success of gene therapy as a therapeutic modality to combat diseases (inherited
or acquired) is largely dependent on the development of safe and efficient gene delivery
carriers. Transfection vectors commonly used in gene therapy are mainly of two types:
viral and non-viral. Viruses like retrovirus, adenovirus, adeno-associated viruses etc. have
been extensively and successfully used as carriers of genes under in vitro and in vivo
conditions. Recombinant vectors, although capable of ensuring high level gene expression
have some major disadvantages like toxic inflammatory responses, possibility of random
integration into host chromosome, systemic clearance of viral vectors due to complement
activation, possibility of generating replication-competent virus through recombination with
host genome, limited insert-size of the virally packaged therapeutic genes etc.
All these serious bio-safety concerns associated with the use of viral vectors for
gene delivery are increasingly making the non-viral gene delivery vectors as the alternate
vectors of choice. Non-viral vectors like cationic amphiphiles, cationic polymers and
physical methods like electroporation, gene gun etc. are being used as viable alternatives to
their viral counterparts. Among the existing arsenal of non-viral gene delivery vehicles,
cationic liposomes, because of their biocompatibility, low immunogenicity, robust
manufacture, ease in handling & preparation techniques, ability to inject large lipid-DNA
complexes, etc. are finding widespread application in non-viral gene therapy. They are
spherical bilayers composed of individual lipids enclosing a watery interior. Each lipid
possesses a hydrophilic head group attached via linker functionality to a large hydrophobic


